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DETAILED ACTION 



Claim Rejections - 35 USC § 101 



35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claim 59 is rejected under 35 U.S.C. 101 because the claimed invention is directed to 
non-statutory subject matter. The specification discloses that a computer-readable medium may 
include the use of carrier waves. Carrier waves are not statutory subject matter. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 30-60 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Chandrasekaran (U.S. 6,948,044). 

As per claim 30, Chandrasekaran teaches a method for dynamically updating a virtual 



volume in a multi-tier virtualization storage system including a set of storage devices storing 
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virtual volume data and connected to a first set of storage processors, and a second set of storage 
processors connected to a host system associated with the virtual volume, wherein the virtual 
volume is defined by a set of virtual volume objects associated with selected ones of the first and 
second set storage processors, the method comprising: receiving a request from the host system 
to adjust the virtual volume data (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 
3, lines 3-66; column 4, lines 1-56); determining which virtual volume objects are affected by the 
request to adjust the virtual volume data (Figure 9; column 1, lines 35-67; column 5, lines 3-66; 
column 3, lines 3-66; column 4, lines 1-56); updating the virtual volume based on the affected 
virtual volume objects and host system request; and allowing the host system to access the 
updated virtual volume (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3- 
66; column 4, lines 1-56). 

As per claim 31, Chandrasekaran teaches the method of claim 30, wherein updating the 
virtual volume includes: updating a logical tree reflecting relationships between the virtual 
volume objects based on the request to adjust the virtual volume data (Figure 9; column 1, lines 
35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 32, Chandrasekaran teaches the method of claim 31, wherein the virtual 
volume objects include first tier and second tier objects and wherein updating the virtual volume 
further includes: assigning first tier objects to selective ones of the first set of storage processors 
and second tier objects to selective ones of the second set of storage processors based on the 
updated logical tree (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; 
column 4, lines 1-56). 
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As per claim 33, Chandrasekaran teaches the method of claim 31, wherein updating the 
logical tree includes: updating a definition for at least one of the virtual volume objects based on 
the host system request (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3- 
66; column 4, lines 1-56). 

As per claim 34, Chandrasekaran teaches the method of claim 32, wherein the first tier 
objects include references to virtual volume data partitioned in the storage devices (Figure 9; 
column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 35, Chandrasekaran teaches the method of claim 32, wherein the second tier 
objects include information reflecting a logical configuration of the virtual volume (Figure 9; 
column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 36, Chandrasekaran teaches the method of claim 35, wherein the second tier 
objects includes references to selective ones of the first tier objects based on the logical 
configuration (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; 
column 4, lines 1-56). 

As per claim 37, Chandrasekaran teaches the method of claim 30, wherein updating the 
virtual volume includes at least one of adding a virtual volume object to a storage processor, 
removing a virtual volume object from a storage processor, and moving a virtual volume object 
from one storage processor to another storage processor (Figure 9; column 1, lines 35-67; 
column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 38, Chandrasekaran teaches the method of claim 30, wherein the virtual 
volume objects include first tier and second tier objects and updating the virtual volume includes 
restructuring a logical tree reflecting relationships between the second tier and first tier objects of 
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the virtual volume (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; 
column 4, lines 1-56). 

As per claim 39, Chandrasekaran teaches the method of claim 37, wherein the virtual 
volume objects include first tier and second tier objects and wherein adding a virtual volume 
object includes: adding a new second tier object to a target storage processor maintaining a first 
tier object (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 
4, lines 1-56). 

As per claim 40, Chandrasekaran teaches the method of claim 39, wherein adding the 
new second tier object includes: configuring the new second tier object to include a Local 
Reference Node (LRN) that references the first tier object (Figure 9; column 1, lines 35-67; 
column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 41, Chandrasekaran teaches the method of claim 40, wherein configuring 
the new second tier object includes configuring the new second tier object with a Remote 
Reference Node (RRN) that references another first tier object maintained by a storage processor 
different from the target storage processor (Figure 9; column 1, lines 35-67; column 5, lines 3- 
66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 42, Chandrasekaran teaches the method of claim 37, wherein the virtual 
volume objects include first tier and second tier objects and wherein adding a virtual volume 
object includes: adding a new first tier object to a target storage processor maintaining a second 
tier object (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 
4, lines 1-56). 
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As per claim 43, Chandrasekaran teaches the method of claim 42, wherein adding the 
new first tier object includes: configuring the second tier object to include a Local Reference 
Node (LRN) that references the new first tier object (Figure 9; column 1, lines 35-67; column 5, 
lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 44, Chandrasekaran teaches the method of claim 37, wherein the virtual 
volume objects include first tier and second tier objects and wherein adding a virtual volume 
object includes: adding to a target storage processor a new first tier object that is logically 
related to a second tier object maintained in a different storage processor (Figure 9; column 1, 
lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 45, Chandrasekaran teaches the method of claim 44, wherein adding the 
new first tier object includes: configuring the second tier object to include a Remote Reference 
Node (RRN) that references the new first tier object (Figure 9; column 1, lines 35-67; column 5, 
lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 46, Chandrasekaran teaches the method of claim 37, wherein the virtual 
volume objects include first tier and second tier objects and at least one existing second tier 
object tree including some of the second tier objects, and wherein removing a virtual volume 
object includes: removing the existing second tier object tree from a target storage processor 
(Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1- 
56). 

As per claim 47, Chandrasekaran teaches the method of claim 46, wherein removing the 
existing second tier object tree includes: deleting all second tier objects in the second tier tree 
before deleting any first tier objects that are solely referenced by the removed second tier object 
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tree (Figure 9; column 1, lines 35-67; column 5 5 lines 3-66; column 3, lines 3-66; column 4, lines 
1-56). 

As per claim 48, Chandrasekaran teaches the method of claim 47, wherein the target 
storage processor maintains an existing first tier object referenced by the existing second tier 
object tree and by a remote second tier object maintained by a remote storage processor, and 
wherein removing the existing second tier object tree includes: maintaining the existing first tier 
object when deleting the second tier objects from the existing second tier object tree (column 3, 
lines 3-66; column 4, lines 1-56). 

As per claim 49, Chandrasekaran teaches the method of claim 37, wherein the virtual 
volume objects include first tier and second tier objects and at least one existing second tier 
object tree including some of the second tier objects, and wherein removing a virtual volume 
object includes: removing an existing first tier object from a target storage processor (column 3, 
lines 3-66; column 4, lines 1-56). 

As per claim 50, Chandrasekaran teaches the method of claim 49, wherein removing the 
existing first tier object includes: deleting all references to the existing first tier object from any 
second tier objects (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; 
column 4, lines 1-56). 

As per claim 51, Chandrasekaran teaches the method of claim 37, wherein the virtual 
volume objects include first tier and second tier objects and at least one existing second tier 
object tree including some of the second tier objects, and wherein moving a virtual volume 
object includes: moving an existing first tier object from a first storage processor to a second 



Application/Control Number: 10/787,322 Page 8 

Art Unit: 2145 

storage processor having a remote reference to the existing first tier object (column 3, lines 3-66; 
column 4 5 lines 1-56). 

As per claim 52, Chandrasekaran teaches the method of claim 51, wherein moving the 
existing first tier object includes: sending a new second tier object tree to the first and second 
storage processors that remove any references to the existing first tier object (Figure 9; column 1, 
lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

As per claim 53, Chandrasekaran teaches the method of claim 52, wherein moving the 
existing first tier object includes: sending a new first tier object to the second storage processor 
that deletes the remote reference to the existing first tier object from the second storage processor 
(column 3, lines 3-66; column 4, lines 1-56). 

As per claim 54, Chandrasekaran teaches the method of claim 53, further including: 
sending a copy of the existing first tier object to the second processor following deletion of the 
remote reference (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; 
column 4, lines 1-56). 

As per claim 55, Chandrasekaran teaches the method of claim 54, further including: 
sending another second tier object tree to the second storage processor having a new local 
reference to the copy of the existing first tier object (column 3, lines 3-66; column 4, lines 1-56). 

As per claim 56, Chandrasekaran teaches the method of claim 55, further including: 
sending the another second tier object tree to a third storage processor with a remote reference to 
the copy of the existing first tier object sent to the second storage processor (Figure 9; column 1, 
lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 
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As per claim 57, Chandrasekaran teaches the method of claim 31, wherein determining 
includes: sending the updated logical tree to a designated storage processor and receiving 
information from the designated storage processor indicating which virtual volume objects are 
affected by the request to adjust the virtual volume data (column 3, lines 3-66; column 4, lines 1- 
56). 

As per claim 58, Chandrasekaran teaches the method of claim 57, further comprising: 
reassigning the virtual volume objects to selected ones of the first and second set storage 
processors based on the information received from the designated storage processor (Figure 9; 
column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, lines 1-56). 

Claims 59 and 60 are rejected on the same bases as claim 30, as the instant claims 
disclose limitations similar to claim 30. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chandrasekaran (U.S. 6,948,044). . 

As per claim 1 , Chandrasekaran teaches a system for dynamically configuring a virtual 
volume associated with a host system, comprising: a set of storage devices, each of which 
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includes physical block addresses that store data associated with the virtual volume (column 3, 
lines 8-66); and a network switch system connecting the host system and the set of storage 
devices, and including: a set of storage processors each maintaining virtual volume objects 
including at least one of (i) first tier objects reflecting a relationship between the physical block 
addresses and one or more logical partitions of virtual volume data, and (ii) second tier objects 
reflecting a logical configuration of the virtual volume (column 4, lines 1-56). Chandrasekaran 
uses the virtual volume objects to manage the virtual volume (column 4, lines 1-56), but does per 
se teach that they are used to update the volume during runtime. In view of the Chandrasekaran 
system's managing of the virtual volume, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to include the ability to update the system during runtime, as 
updating volumes is a well known component of volume management. Given that 
Chandrasekaran teaches other management aspects of the volume, it would have been obvious to 
include updating specifically. 

As per claim 2, Chandrasekaran teaches the system of claim 1 , wherein the network 
switch system dynamically updates the virtual volume based on a host system request (column 5, 
lines 3-66). 

As per claim 3, Chandrasekaran teaches the system of claim 1, wherein the network 
switch system dynamically updates the virtual volume by at least one of adding a virtual volume 
object to a storage processor, removing a virtual volume object from a storage processor, and 
moving a virtual volume object from one storage processor to another storage processor (Figure 
9; column 1, lines 35-67; column 5, lines 3-66). 
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As per claim 4, Chandrasekaran teaches the system of claim 1, wherein storage 
processors having a first tier object are connected to a storage device storing virtual volume data 
and storage processors having a second tier object are connected to the host system (Figure 9; 
column 1, lines 35-67; column 5, lines 3-66). 

As per claim 5, Chandrasekaran teaches the system of claim 1, wherein the network 
switch system includes a Virtualization Block Manager (VBM) component that, based on a host 
system request, restructures a logical tree reflecting relationships between the second tier and 
first tier objects of the virtual volume (Figure 9; column 1, lines 35-67; column 5, lines 3-66). 

As per claim 6, Chandrasekaran teaches the system of claim 5, wherein the network 
switch system further includes a Virtualization Coherency Manager (VCM) that assigns the first 
tier objects to selective ones of the storage processors and the second tier objects to selective 
ones of the second tier storage processors based on the restructured logical tree (column 3, lines 
3-66; column 4, lines 1-56). 

As per claim 7, Chandrasekaran teaches the system of claim 5, wherein when the host 
system request requires the VBM component to add a new second tier object to a target storage 
processor maintaining a first tier object, the VBM component configures the new second tier 
object to include a Local Reference Node (LRN) that references the first tier object (Figure 9; 
column 1, lines 35-67; column 5, lines 3-66). 

As per claim 8, Chandrasekaran teaches the system of claim 7, wherein the VBM 
component configures the second tier object to include a Remote Reference Node (RRN) that 
references another first tier object maintained by a storage processor different from the target 
storage processor (column 3, lines 3-66; column 4, lines 1-56). 
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As per claim 9, Chandrasekaran teaches the system of claim 5, wherein when the host 
system request requires the VBM component to add a new first tier object to a target storage 
processor maintaining a second tier object, the VBM component configures the second tier 
object to include a Local Reference Node (LRN) that references the new first tier object (Figure 
9; column 1, lines 35-67; column 5, lines 3-66). 

As per claim 10, Chandrasekaran teaches the system of claim 5, wherein when the host 
system request requires the VBM component to add to a target storage processor a new first tier 
object that is logically related to a second tier object maintained in a different storage processor, 
the VBM component configures the second tier object to include a Remote Reference Node 
(RRN) that references the new first tier object (Figure 9; column 1, lines 35-67; column 5, lines 
3-66). 

As per claim 11, Chandrasekaran teaches the system of claim 6, wherein when the host 
system request requires the VBM component to remove an existing second tier object tree from a 
target storage processor, the VCM deletes all second tier objects in the second tier tree before 
deleting any first tier objects that are solely referenced by the removed second tier object tree 
(column 3, lines 3-66; column 4, lines 1-56). 

As per claim 12, Chandrasekaran teaches the system of claim 1 1, wherein the target 
storage processor maintains an existing first tier object referenced by the existing second tier 
object tree and by a remote second tier object maintained by a remote storage processor, and 
wherein the VCM maintains the existing first tier object when deleting the existing second tier 
object (Figure 9; column 1, lines 35-67; column 5, lines 3-66; column 3, lines 3-66; column 4, 
lines 1-56). 
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As per claim 13, Chandrasekaran teaches the system of claim 6, wherein when the host 
system request requires the VBM component to remove an existing first tier object from a target 
storage processor, the VCM deletes all references to the existing first tier object from any second 
tier objects (Figure 9; column 1, lines 35-67; column 5, lines 3-66). 

As per claim 14, Chandrasekaran teaches the system of claim 6, wherein when the host 
system request requires the VBM component to move an existing first tier object from a first 
storage processor to a second storage processor having a remote reference to the existing first tier 
object, the VCM sends a new second tier object tree to the first and second storage processors 
that removes any references to the existing first tier object (Figure 9; column 1, lines 35-67; 
column 5, lines 3-66). 

As per claim 15, Chandrasekaran teaches the system of claim 14, wherein the VCM sends 
a new first tier object to the second storage processor that deletes the remote reference to the 
existing first tier object from the second storage processor (Figure 9; column 1, lines 35-67; 
column 5, lines 3-66). 

As per claim 16, Chandrasekaran teaches the system of claim 15, wherein the VCM sends 
a copy of the existing first tier object to the second processor following deletion of the remote 
reference (Figure 9; column 1, lines 35-67; column 5, lines 3-66). 

As per claim 17, Chandrasekaran teaches the system of claim 16, wherein the VCM sends 
a new second tier object tree to the second storage processor having a new local reference to the 
copy of the existing first tier object (column 3, lines 3-66; column 4, lines 1-56). 

As per claim 18, Chandrasekaran teaches the system of claim 17, wherein the VCM sends 
the new second tier object tree to a third storage processor with a remote reference to the copy of 
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the existing first tier object sent to the second storage processor (Figure 9; column 1, lines 35-67; 
column 5, lines 3-66). 

As per claim 19, Chandrasekaran teaches the system of claim 2, wherein the network 
switch system dynamically updates the virtual volume by collecting state information from the 
storage processors reflecting a current view of the virtual volume and reconfiguring a logical tree 
reflecting a logical relationship between the virtual volume objects based on the state 
information and the host system request (column 3, lines 3-66; column 4, lines 1-56). 

As per claim 20, Chandrasekaran teaches the system of claim 19, wherein the current 
view of the virtual volume includes information reflecting which storage processors maintain 
first tier objects and which storage processors maintain second tier objects (Figure 9; column 1, 
lines 35-67; column 5, lines 3-66). 

As per claim 21, Chandrasekaran teaches the system of claim 1, wherein each storage 
processor includes a virtualization state manager (VSM) that is configured to manage a local 
version of the virtual volume (Figure 9; column 1, lines 35-67; column 5, lines 3-66). 

As per claim 22, Chandrasekaran teaches the system of claim 22, wherein each storage 
processor VSM is configured to manage any of the virtual volume objects maintained by the 
respective storage processor (column 3, lines 3-66; column 4, lines 1-56). 

As per claim 23, Chandrasekaran teaches the system of claim 6, wherein a single storage 
processor includes a Master VSM (MVSM) that is in an active state (column 3, lines 3-66; 
column 4, lines 1-56). 
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As per claim 24, Chandrasekaran teaches the system of claim 23, wherein the MVSM is 
configured to determine which virtual volume objects are affected by the restructured logical tree 
(column 3, lines 3-66; column 4, lines 1-56). 

As per claim 25, Chandrasekaran teaches the system of claim 24, wherein the VCM 
assigns the first and second tie objects to respective first and second tier storage processors based 
on the affected virtual volume objects determined by the MVSM (column 3, lines 3-66; column 
4, lines 1-56). 

As per claim 26, Chandrasekaran teaches the system of claim 23, wherein the network 
switch system designates the single storage processor as a Master Virtualization Storage 
Processor (MVSP) by activating the MVSM in the designated MVSP (column 3, lines 3-66; 
column 4, lines 1-56). 

As per claim 27, Chandrasekaran teaches the system of claim 26, wherein non-MVSP 
storage processors include an MVSM that in an inactive state when the single storage processor 
is designated as the MVSP (column 3, lines 3-66; column 4, lines 1-56). 

As per claim 28, Chandrasekaran teaches the system of claim 2, wherein the network 
switch system includes a Virtualization Coherency Manager (VCM) that updates virtual volume 
assignments to the storage processors based on the host system request (column 3, lines 3-66; 
column 4, lines 1-56). 

As per claim 29, Chandrasekaran teaches the system of claim 28, wherein the network 
switch system includes a Virtualization Block Manager (VBM) that creates the first and second 
tier objects based on a user request to update the virtual volume (column 3, lines 3-66; column 4, 
lines 1-56). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tanim Hossain whose telephone number is (571)272-3881 . The 
examiner can normally be reached on 8:30 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Cardone can be reached on 571/272-3933. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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